Hearing loss is an important problem interfering with the propagation of acoustic signal starting from the external ear to the primary auditory center of the brain. The congenital hearing loss is an important and common disorder that can lead to many consecutive negative conditions when it is not diagnosed and treated within the first few months of life. Early Hearing Diagnosis and Intervention programs becoming more increasingly popular in recent years aim to avoid the negative effects of hearing loss. The main goal of these programs is to maximize the linguistic proficiency and literacy development of children with hearing loss. Children who are not given the appropriate opportunities for learning language fall behind their peers with normal hearing in communication, reading, cognitive and socio-emotional development. Delays occurring in these fields manifest as a lower educational status and vocational employment problem in adulthood. Therefore, diagnosing and treating hearing loss as early as possible is extremely important. 
INTRODUCTION
Hearing loss is the inability to perceive environmental sounds and speech sounds as a result of pathologies occurring in the external, middle, inner ear, and auditory pathways due to various causes. The impact of sensorial experience on neural structures and functions vary by age. The effect of peripheral sensorial activity loss is much more prominent and important when it occurs during the critical developmental period. Thus, the success of interventions (ie. cochlear implant) performed for hearing loss within this period is associated with a better development of neural functions (Madell and Flexer, 2014) . The factors during the prenatal, natal and postnatal periods of infants and children cause the emergence of hearing loss with different traits. The risk factors listed below are the main causes for the formation of hearing loss in children. If the child is affected by even two of these factors, the risk of hearing loss is over Hearing loss is classified diversely according to the localization of pathology (the type of hearing loss), according to the time it develops chronologically, whether it is unilateral or bilateral and according to the degree of hearing loss. It is classified as transmission, sensorineural, mixed, functional (nonorganic) and central hearing loss according to the localization of pathology while it is classified as prelingual, perilingual and postlingual according to the time it develops. The effects of hearing loss occur most when it is bilateral, severe and very severe and prelingual (Sahli, 2014) . The sense of hearing is quite important for speech, language development, communication and learning. The basic problem in hearing loss is the interference of sound signals with the transmission to the brain. With the technology advancements in amplification devices (hearing aids, cochlear implants, etc.), auditory neural connections can be transmitted to the brain, the brain can be stimulated and thereby, the language, speaking, reading, and academic skills of children with hearing loss can improve. The listening experiences of infants and younger children during the first 3.6 years of life in which neuroplasticity is the fastest are very important. Listening experiences are one of the most important factors for the speech and (Madell and Flexer, 2014) .
The effects of early-onset hearing loss on children are usually prominent in the following areas. These include; The studies conducted indicates that any degree of hearing loss, if not diagnosed or treated adequately and appropriately, causes adverse effects on the speech, language, academic, emotional and psychosocial development of children (Belgin et al, 2013; Tomblin, 2005) . The secondary effects of hearing loss rather than itself affects the child's development in a negative way negatively. Infants born with hearing loss and diagnosed early and treated appropriately have better language, speech, cognitive and social skills compared to late diagnosed and late treated children (Calderon and Naidu, 1999; Nittrouer and Burton, 2001; Sahli, 2014) .
Hearing loss and Neuroplasticity
The biggest problem occurring in children with hearing loss is the transmission of sounds to the brain (auditory cortex). The aim of hearing aids and cochlear implants is to provide the auditory 'Hearing' is the most important factor in acquiring speaking, reading, and cognitive skills With today's amplification technologies (cochlear implant etc.), early diagnosis and early intervention approaches, the auditory brain stimulation of infants is possible. The studies on brain development denote that the sensorial stimulation of auditory centers/cortexes is quite important and that the auditory pathways in the brain influence the actual organization. The brain remodels and organizes itself according to the stimulations received from its surrounding.
On the other hand, if sounds do not reach to the auditory cortex of the brain partially or completely due to hearing loss, the brain organizes itself in a different way (Madell and Flexer, 2014; Kraus and Anderson, 2012; Sahli, 2014 ).
If we want to remember or learn some things that we hear, we should hear them loudly and clearly, because memory can only code the original signal as far as it is clear. As in amplification technologies, improving the signal is of great importance in terms developing auditory-neural pathways and enabling brain stimulation. Neural imaging techniques show that the areas in the primary and secondary auditory cortex are more active when the child is listening and reading. In other words, the significant awareness of speech sound language, which means phonologic or is a phonemic awareness is the basis for the development of literacy skills. Significant neural deficits occur in the high-level hearing centers of the brain due to the lack of long-term auditory stimulation and auditory stimulation directly affects speech perception and language processing in human. For the maturation of auditory pathways, acoustic stimulation should be early and continuous. Because the maturation of central auditory pathways is the primary determinant of children' s language and speech skill development. The research indicates that children who receive cochlear implants in a very early period (around 1 year), although they are within the critical developmental period, they benefit more in terms of the plasticity of auditory pathways compared to those with later implantation. In short, although the first 3-3.6 years of life are extremely important for neuroplasticity, it is much more important in younger infants (Sharma et al, 2009; Cardon and Sharma, 2011 (Madell and Flexer, 2014; Kraus and Anderson,2012; Sahli, 2014) . Another study investigating the P1 latencies of 231 children with congenital hearing loss who received cochlear implants reported that those in whom implantation was performed in the early period (under 3.6 years) reached normal P1 latency within 6-8 months after implantation. It was stated that individuals who received cochlear implant after 6.5-7 years of age, even after long years after implantation, had delayed/abnormal latencies whereas some of those who started to use implants between the ages of 3.6-7 years had normal P1 latency and some did not have. The children received an implant at an early age attained a normal P1 latency short after the procedure while the P1-N1-P2 complex developed after a long implant experience (Kral and Sharma, 2012) . In the study by Gilley at al. in which they examined the P1 cortical area activations of early and late implant users with electromagnetic brain tomography, they reported that those with early implants had activation areas similar to normally hearing people whereas, although a parietotemporal cortex activation was observed in those who received implant after 7 years of age, no activation was encountered in the auditory cortical areas (Gilley et al, 2008) .
With the development of newborn screening, early diagnosis and intervention programs, the number of infants and young children who received a cochlear implant is ever increasing. Early cochlear implantation allows infants with hearing loss to spend the critical period (0-2 years) which is crucial for speech and language development effectively. Recent studies showed that children received an implant between 4-36 months of age experienced a different process of hearing and language skills in terms of both quality and quantity compared to children over 36 months of age. Whereas children received an implant younger than 2 years of age had the chance to catch up their peers with normal hearing. For this reason, it is very important to be exposed to speech sound as early as possible for speech and language development (Miyamoto et al, 2008; Roland et al, 2009; Colletti, 2009; . Artieres et al,2009 ). Ninety children with implant were examined in a study aiming to compare the effects of cochlear implantation performed under and over 2 years of age on auditory perception.
Children were divided into three groups according to the age at implantation. The first group included the patients in whom implantation was performed under two years of age (mean age:
20.4 months), the second group included those received an implant between the ages of 2 and 4 years whereas the third group included those received an implant between the ages of 4 and 6 years. Audiometric perception tests were administered to all of the children in the whole group before and 2 days, 1, 3, 6, 12 months, 2 and 3 years after implantation and results were compared. As a result of the study, although the children in all age groups showed improvement, the children received an implant under 2 years of age had a significantly faster and statistically significant improvement in auditory perception compared to the other groups (Anderson, 2004) .
In a study conducted to assess the effect of age on cochlear implantation, children received a cochlear implant under 3 years of age were compared with their normally hearing peers.
According to age at implantation, children were divided into three groups, namely, 12-18 months (n: 45), 19-23 months (n: 32) and 24-36 months (n: 30)(107 children in total). The researchers who administered the Infant-Toddler Meaningful Auditory Integration Scale (It-MAIS), an auditory perception scale, to the families of the children via interview before and 3, 6, and 12 months after implantation indicated that the scores of the children with hearing loss were near to zero and all three groups showed improvement after implantation. The study concluded that the children in two groups which received implants under 2 years of age (12-18 months and 19-23 months) performed better than those who received implants between 24-36 months of age and there was no statistically significant difference between these two younger age groups (Robbins et al, 2004) .
In another study assessing the auditory improvements of the infants and children receiving cochlear implants under 2 years of age, 63 children using cochlear implant were evaluated and compared with their normally hearing peers. It was observed that the children with the mean age of 14.8 months at implantation and with the mean hearing age of 10.1 months got a maximum score at 22 months as hearing age and at 38 months as chronological age. Whereas the maximum score was attained at 24 months in normally hearing children. However, it was emphasized that children underwent implantation under 12 months of age had a higher score than those received an implant over 12 months of age (May-Mederake, 2010).
The benefits of cochlear implantation within the first 3.6 years of life in children with congenital hearing loss were also shown in studies. Because the central auditory system has the maximum plasticity potential within this age range. P1 latency, a component of auditory evoked potentials, decreases rapidly in children who received a cochlear implant under 3.6 years of age and reaches its normal value (Kral and Sharma,2012) . On the contrary to this information, in children who start to use cochlear implants after 7 years of age have abnormal cortical responses even if they use them for many years (Ponton et al,1996) . 
Early Diagnosis and Early Intervention Programs
Newborn hearing screening Programs form the basis of early diagnosis and treatment services.
The Early Diagnosis and Intervention Programs emphasize that all newborns should be screened for hearing before they finish their first month that infants who cannot pass the screening test should undergo a detailed audiologic evaluation before finishing their third months, whereas the infants whose hearing loss are confirmed should benefit from appropriate intervention services to be provided by the medical institutions and educators that are specialized in infant and children hearing loss before they finish their sixth months. Regardless of the hearing screening results, it is very important to keep the communicational improvements starting in the second month of all infants with or without risk factor under observation (AAP, 2002; Joint Committee on Infant Hearing, 2007 .
A successful early diagnosis and intervention program should include the following features;
• Hearing screening before one month of age (hearing screening)
• Diagnosis of hearing loss before three months of age(diagnosis of hearing loss)
• Initiation of appropriate intervention services (amplification-auditory habilitation) for the infant with hearing loss before six months of age (appropriate intervention services)
• Coordination of the services provided for the child (coordination of services)
• Providing a competent family support culturally (family support) (Joint Committee on Infant Hearing, 2007).
Diagnosing newborns in the early period in terms of hearing loss and initiation of their treatments can prevent the negative effects of hearing loss as well as those of developmental and communicational field. In a retrospective study of ours examining the characteristics of newborns with hearing loss related to hearing loss, amplification and intervention, the mean age of using hearing aid was 5.83 months and onset age of auditory-verbal training was found to be 6.7 months. The majority of newborns with a confirmed hearing loss (73.3%) had a severe or very severe hearing loss. Of them, 43.3% were using hearing aids and the remaining 56.7%
were using cochlear implants. For the cochlear implant group, the mean age at implantation was observed to be 13.17 months (Sahli et al, 2012) . It is striking that these data are consistent with the early diagnosis and intervention programs accepted worldwide. A lot of information and innovation about the assessment of hearing, audiological tests, treatment and re/habiliation of hearing loss in infants and young children are available today. 'A family' cooperating as a member of a team with professionals forms the basis of the success of early diagnosis and intervention programs (Calderon, 2000; Jackson,2009 (Calderon et al,1998) .
CONCLUSION
Hearing losses occurring in early childhood affects many fields of development negatively.
Especially, the onset age, type, and degree of hearing loss, age at diagnosis, usage of a hearing aid or cochlear implant, and level of support given by family are the leading factors in the development of the child. Nowadays, with early diagnosis and early intervention programs, the vast majority of children with hearing loss are protected from the negative effects of hearing loss and can complete their development similar to their normally hearing peers. 
